needs a lot more detail. Is it medical records, vaccine usage? Is there the possibility of missing people who have been vaccinated? Page 7, line 3-all demographic(?) variables were collected from the publicly available webpage. Statistical analyses described very well.
Results: Table 2 : The meaning of the first column is not clear (i.e. number) . Is this the municipalities reporting? Consider removing this. Not sure what it adds. Page 11, line 57-higher unemployment rates? Higher average per capita. Need to be more specific.
Discussion:
The first paragraph of the discussion appears to be repeating results. This should really highlight the major findings of the paper not repeat results. Limitations-I assume there are limitations to the way in which the data is collected by municipalities. Is it collected the same way in each area? This is not discussed. Please include.
REVIEWER
Roger E. Thomas Faculty of Medicine, University of Calgary, Calgary, Alberta, Canada REVIEW RETURNED 24-Mar-2019
GENERAL COMMENTS
Strengths and limitations: The authors state: "High response rates were given from all municipalities of Japan."
[the response rate was 1010/1741 (58%) of municipalities, which is high for a postal survey. However, what are the characteristics of the non-responding municipalities compared to the responding municipalities?]
The authors state: "A postal and web-based nationwide survey was sent in June 2016 to municipal vaccination officers responsible for the implementation of the national immunization program. Vaccine officers representing each municipality were asked to estimate vaccine coverage among adults aged 65 years who were residing in their municipality from municipal records and describe activities implemented during the fiscal year 2015 to improve vaccine uptake."
[do you have any information from other sources to assess how complete the officers' responses were about communications about pneumococcal vaccination nationally and locally? It not please state so]
[it is important to state that no population members were surveyed]
The authors state: "In addition to financial subsidies, municipalities may implement various community based activities to promote vaccine uptake. For example, information regarding pneumococcal disease, pneumococcal vaccination, NIP program eligibility, and vaccine locations may be provided through municipal government websites, community newsletters, hospital and clinic brochures, and local cable television networks. Kondo et al. studied the impact of financial subsidies and these community-based activities on pneumococcal vaccine uptake in 63 municipalities prior to NIP implementation. Only vaccine price, after accounting for municipal subsidies, was found to be significantly associated with vaccine uptake.
[ 
VERSION 1 -AUTHOR RESPONSE
Reviewer(s)' Comments to Author:
Reviewer: 1 This paper describes a national survey in Japan investigating coverage and factors related to uptake of pneumococcal vaccine. It is a large-scale study which contributes to the literature in this space. The research study appears rigorous and the paper is written clearly. I would suggest some minor edits before accepting for publication. In particular, the intro and methods require more detail. I have included some specific comments for consideration below:
Abstract: 1. What is a Category B vaccine? 'Category B vaccine' includes an influenza vaccine and a PPSV23 among elderly in the Immunization law in Japan. We think it is not necessary to include this term in the abstract and deleted from the sentence as follows. Page2, line 2-3; The 23-valent pneumococcal polysaccharide vaccine (PPSV23) was included in Japan's national immunization program for older adults in 2014.
2. Line 32 "Municipality and prefecture level...." not sure what you mean by these being collected from published sources and incorporated. According to the reviewer's important suggestion, we changed the sentence as follows. Page2, line 12-14; Municipality and prefecture-level variables (e.g., unemployment rates, average per capita income) retrieved from published sources were also incorporated to explore the impact of social determinants on vaccine uptake.
Introduction: 3. The intro to Pneumococcal disease focuses on notification numbers, this could be stronger.
Discuss deaths, longer term impacts, economic costs.
According to the reviewer's important suggestion, we changed the following sentences. Page4, line 2-12; Pneumococcal disease is a major public health problem worldwide. Although it affects all age groups, incidence is highest in young children and the elderly. In Japan, pneumonia is the fifth leading cause of deaths (77.7 per 100,000 population in 2017). According to the National Epidemiological Surveillance of Infectious Diseases in Japan, 11,104 cases of invasive pneumococcal disease ( 4. Page 4, Line 25-NIP introduction. This needs more info. What does it mean to be added to the NIP?. For what age groups is it recommended? According to the reviewer's advice, we included the reason for including PPSV23 in the NIP. We also include the age range for PPSV23 in Japan. Page 2, line 12-24; The 23-valent pneumococcal polysaccharide vaccine (PPSV23) was approved in Japan in 1988, but a national pneumococcal immunization program (NIP) for older adults which details is shown in S1 Appendix, was not established until 2014. In the interim, programs were developed by municipal governments, starting in 2001 with Setana-town in Hokkaido where the vaccine cost was partially subsidized to reduce out-of-pocket expenditures for older adults.
[5] Subsequently, other municipalities introduced similar programs, and by June 2013, 880 municipalities (50.5%) provided subsidies for pneumococcal vaccination. [6] To meet the growing demand for pneumococcal vaccination in an ageing population, in October 2014, the PPSV23 was added to the list of voluntary vaccinations covered by Japan's NIP for adults age 65 years and older. [7] This action directed the national government to subsidize up to 30% of the total vaccine cost to local governments. However, this subsidy depended on their municipal per capita income, and thus not all local governments are eligible to receive it.
5. Page 4, line 44-"according to recent national government estimates…" how were these data collected/estimated? Under the immunization law, it is mandatory for all public health centers and municipalities to report the target population size and number vaccinated for each vaccine included in the NIP. The national coverage rates were calculated from these figures. According to the reviewer comments, we changed the following sentences to include the above explanation. Page 5, line 1-4; According to recent national government estimates, calculated from the mandatory reports from municipalities in Japan, the pneumococcal vaccination coverage rate among older adults was 42.6%, 38.3%, and 40.4% in the fiscal year of 2014, 2015 and 2016 respectively, following its inclusion in the NIP. [8] 6. Page 5, line 50-You state that this addresses the evidence gaps but the evidence gap needs to be made clearer. It appears that there are already coverage estimates so this is not a gap. The real value in this is the investigation in to community activities. According to the reviewer's advice, we changed the sentence as follows. Page 6, line 4-9; To explore the impact of community-based activities on pneumococcal vaccination rates, a community-based survey was conducted to document municipality-level activities focused on raising awareness around PPSV23 inclusion in the NIP, and out-of-pocket costs for PPSV23 vaccination among adults aged 65 years in Japan. [11] This study aimed to investigate the effects of out-of-pocket costs and municipality-level activities on vaccine coverage during the fiscal year 2015 (April 2015-March 2016).
Methods: 7. Page 6, line 9-why did you focus on such a specific age cohort? Is it because you asked municipalities about a 1 year time period. This could be better explained.
Several municipalities were already subsidizing pneumococcal vaccination for adults before 2014, the year that the vaccine was included in the NIP. Due to the effect of the subsidy during these years, these municipalities may have achieved a high coverage rate in adults age 65 and older before NIP start. The reason for including this specific age group is to fairly compare those municipalities that subsidized PPSV23 only at the beginning of the national immunization program (October 2014) to those municipalities who had previously introduced programs on their own. This age group will not have been the target of previous PPSV23 immunization campaigns, except in the case of belonging to a pneumococcal infection high-risk group between 60-64 years or in the case of immunocompromised patients having splenectomy or cancer.
To make this clear, we included the sentence in the discussion section as follows.
Page20, line 3-10; We focused on adults aged 65 only as the target population for this survey. Several municipalities had already introduced subsidies for pneumococcal vaccination prior to the start of the NIP in 2014. By including this specific age group only, we can compare municipalities that introduced subsidies for PPSV23 only at the beginning of the NIP (October 2014) to municipalities who had previously introduced programs on their own. This age group would not have been the target of previous PPSV23 immunization campaigns, except in the case of belonging to a pneumococcal infection high-risk group between 60-64 years or in the case of immunocompromised patients having splenectomy or cancer.
8. The major flaw with the methods is the lack of information about how the municipalities collect the information about coverage. This needs a lot more detail. Is it medical records, vaccine usage? Is there the possibility of missing people who have been vaccinated? We collected the information about coverage from the municipality officers using a self-administered questionnaire. In the manuscript, we described that most municipalities used official records for reporting vaccine coverage; 943 municipalities (93.4%) used official municipal records of vaccination and 949 municipalities (94.0%) used a basic resident registration system for population numbers. Under the Immunization Law, the Ministry of Health and Labour Welfare provides a patient questionnaire for each vaccine included in the NIP. Patients must fill in this questionnaire prior to being vaccinated [https://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/0000144221.pdf]. Physicians and public health centers must submit these questionnaires to the municipal government in order to receive reimbursement for the vaccinations provided. Therefore, the submission rate of this form is almost perfect. The official records of vaccination are compiled based on these questionnaires and are well managed by the municipal government. In our survey, the median vaccination rate among 65-year-old adults during the 2015-2016 fiscal year was 41.8% (range, 13.6%-62.6%). This information was described in page 8, line 12-13. This is similar to the vaccination rate estimated by Naito et al. (40.6% by the end of the year 2015) and the 2015 estimate published by the national government (38.3%). [6, 9] To explain how the municipalities collect the information about coverage, we included the following paragraph in the discussion section. Page 20, line 11-20; Official records were used as the source of vaccine coverage rates in 949 (94.0%) municipalities. All vaccinations in Japan are provided only through physicians or public health centers. Under the Immunization Law, the Ministry of Health and Labour Welfare provides a patient questionnaire for each vaccine included in the NIP. Patients must fill in this questionnaire prior to being vaccinated [https://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/0000144221.pdf]. Physicians and public health centers must submit these questionnaires to the municipal government in order to receive reimbursement for the vaccinations provided. Therefore, the submission rate of this form is almost perfect. The official records of vaccination are compiled based on these questionnaires and are well managed by the municipal government.
9. Page 7, line 3-all demographic(?) variables were collected from the publicly available webpage. Yes, we collected all demographic variables from the webpage of the governmental statistics archive. 10. Statistical analyses described very well. We appreciate your comment.
Results: 11. 12. Page 11, line 57-higher unemployment rates? Higher average per capita. Need to be more specific. According to the reviewer's comments, we changed the following sentence.
Page 12, line 11-12; High out-of-pocket costs, high unemployment rates, and high average per capita income decreased PPSV23 vaccine coverage in municipalities. Discussion: 13. The first paragraph of the discussion appears to be repeating results. This should really highlight the major findings of the paper not repeat results. According to the reviewer's important comments, we changed the sentences as follows. Page 19, line 15-18; The nationwide survey showed that the vaccine coverage increased in municipalities that sent a direct mail notification and decreased with increasing in out-of-pocket costs. This study also showed that municipality-level unemployment rates and average per capita income were negatively associated with vaccine coverage rate.
14. Limitations-I assume there are limitations to the way in which the data is collected by municipalities. Is it collected the same way in each area? This is not discussed. Please include. According to the reviewer's comment, we included the following sentence to describe our survey precisely. As we described above, most municipalities used official records for reporting vaccine coverage; 943 municipalities (93.4%) used official municipal records of vaccination and 949 municipalities (94.0%) used a basic resident registration system for population numbers (page 22, line 25-page 26, line 3). Under the Immunization Law, the Ministry of Health and Labour Welfare provides a patient questionnaire for each vaccine included in the NIP. Patients must fill in this questionnaire prior to being vaccinated [https://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/0000144221.pdf]. Physicians and public health centers must submit these questionnaires to the municipal government in order to receive reimbursement for the vaccinations provided. Therefore, the submission rate of this form is almost perfect. The official records of vaccination are compiled based on these questionnaires and are well managed by the municipal government. Therefore, the method for collecting this data is very consistent among municipalities and we did not report it as a limitation.
According to the reviewer's comment, we included the following sentence to describe our survey precisely. Page 20, Line 11-20; Official records were used as the source of vaccine coverage rates in 949 (94.0%) municipalities. All vaccinations in Japan are provided only through physicians or public health centers. Under the Immunization Law, the Ministry of Health and Labour Welfare provides a patient questionnaire for each vaccine included in the NIP. Patients must fill in this questionnaire prior to being vaccinated [https://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/0000144221.pdf]. Physicians and public health centers must submit these questionnaires to the municipal government in order to receive reimbursement for the vaccinations provided. Therefore, the submission rate of this form is almost perfect. The official records of vaccination are compiled based on these questionnaires and are well managed by the municipal government.
Reviewer: 2 1. Strengths and limitations: The authors state: "High response rates were given from all municipalities of Japan." [the response rate was 1010/1741 (58%) of municipalities, which is high for a postal survey. However, what are the characteristics of the non-responding municipalities compared to the responding municipalities?] We only explored regional differences in response. To include this information in the manuscript, we included the following sentences:
Page 8, Line 23-Page 9, line 2; We found regional differences in response rates ranging from 51.1 % (Kyushu-Okinawa region) to 64.4 % (Chuugoku-Shikoku region). The low response rate in the Kyushu-Okinawa region was due to an earthquake that occurred in the region during the survey.
2. The authors state: "A postal and web-based nationwide survey was sent in June 2016 to municipal vaccination officers responsible for the implementation of the national immunization program. Vaccine officers representing each municipality were asked to estimate vaccine coverage among adults aged 65 years who were residing in their municipality from municipal records and describe activities implemented during the fiscal year 2015 to improve vaccine uptake." [do you have any information from other sources to assess how complete the officers' responses were about communications about pneumococcal vaccination nationally and locally? It not please state so] We do not have any information to verify the officers' responses. We included the following sentence to discuss this issue in the limitation, Page22, line 16-20; Third, we cannot confirm the completeness of the officers' responses on communication activities conducted to increase pneumococcal vaccination uptake as other official sources are not available. However, our estimates of vaccine coverage from this survey are similar to those published by the national government.
[it is important to state that no population members were surveyed] According to the reviewer's comment, we included the sentences in the discussion section. Page 22, line 10-12; First, this was an ecological study conducted at the municipality-level; therefore, adults were not surveyed and our conclusions are limited to a population level.
3. The authors state: "In addition to financial subsidies, municipalities may implement various community based activities to promote vaccine uptake. For example, information regarding pneumococcal disease, pneumococcal vaccination, NIP program eligibility, and vaccine locations may be provided through municipal government websites, community newsletters, hospital and clinic brochures, and local cable television networks. Kondo et al. studied the impact of financial subsidies and these community-based activities on pneumococcal vaccine uptake in 63 municipalities prior to NIP implementation. Only vaccine price, after accounting for municipal subsidies, was found to be significantly associated with vaccine uptake. [how do your data compare with those of Kondo for all the communications about pneumococcal vaccination you asked about?] According to your advice, we included the following paragraph to discuss the communication tool about PPSV23. Page 21, line 21-page 21, line 25; In our study, dissemination activities such as TV broadcasting or brochures, showed little effect on vaccine uptake. This finding is similar to Kondo et al. who showed that activities such as the distribution of brochures or provision of information on websites also had little effect on vaccine uptake [10] . Both studies indicated that the effect of subsidies on vaccine uptake was strong, compared with the effect on these dissemination activities.
4. The authors state: "Official records were used as the source of vaccine coverage rates in 949 (94.0%) municipalities." [are all vaccinations in Japan provided only through physicians or clinics or public health units? Has there been any assessment of how complete the records are?] All vaccinations in Japan are provided only through physicians or public health center. The official records of vaccination, regulated by Immunization law of Japan, was well managed by local government. To make this clear, we included the following sentence as follows.
Page 20, line 11-20; Official records were used as the source of vaccine coverage rates in 949 (94.0%) municipalities. All vaccinations in Japan are provided only through physicians or public health centers. Under the Immunization Law, the Ministry of Health and Labour Welfare provides a patient questionnaire for each vaccine included in the NIP. Patients must fill in this questionnaire prior to being vaccinated [https://www.mhlw.go.jp/file/06-Seisakujouhou-10900000-Kenkoukyoku/0000144221.pdf]. Physicians and public health centers must submit these questionnaires to the municipal government in order to receive reimbursement for the vaccinations provided. Therefore, the submission rate of this form is almost perfect. The official records of vaccination are compiled based on these questionnaires and are well managed by the municipal government.
5. The authors state: "Activities to improve PPSV23 uptake included direct mail notifications to inform adults of the inclusion of the pneumococcal vaccine in the NIP, announcements and messages disseminated through television, radio and disaster prevention broadcasting systems, webpages of municipal government, newspapers, public health lecture meetings, and brochures or posters placed in hospitals or clinics. Information regarding the number of notifications sent during the fiscal year, type of mail notification, and enclosed contents (i.e., vaccine eligibility, copayment, designated hospitals, information on disease and vaccination) were also obtained through the survey." [you state that mail communication was correlated with an 18.7% increase in coverage and out-ofpocket costs > 1000 Yen to a 3% decrease]. How much missing data was there on the returned survey forms about the various means of communication? Can you examine all the means of communication and assess if multiple types combined had an effect?]
